Objectives To describe the normative data, factor structure and the internal consistency of the Sinhalese, self reported version of SDQ for adolescents.
Introduction
Strength and Difficulties Questionnaire (SDQ) is one of the most widely used instruments for screening behavioural problems in children. In 1997, Robert Goodman presented this short assessment instrument to the scientific community [1] . The SDQ is a brief behavioural screening questionnaire that provides a balanced coverage of children's and young people's behaviour, emotions, and relationships with good discriminate and predictive validity. The SDQ has parent reported, teacher reported and self reported versions for several age categories. This instrument is used by psychologists, community mental health services, school health services and epidemiologist throughout the world and has been translated to many languages. The SDQ website contains 75 versions of this instrument [2] . The original English version as well as translated versions of the questionnaire has been shown as a valid and reliable tool for screening behavioural problems in children. It is recommended to study the normative values and psychometric properties of different versions of the SDQ to decide cut off values for different populations. In almost all translated versions of SDQ, normative values and psychometric properties have been studied and published. The cut off values for normal, borderline and abnormal bands of mental health problems are shown to vary according to the normative data of the given translated version.
The Sinhalese version of self reported SDQ for adolescents aged 11-17 years in Sri Lanka has been translated and validated [3, 4] . This Sinhalese version of SDQ has been used in studies in Sri Lanka too [5, 6] . Previous authors suggested that the original cut off values proposed by Goodman should be used with the Sinhalese version [3, 4] . However, these cut off values were not based on Sri Lankan normative data. Observations of the results of the national sample and few other studies carried out in Sri Lanka raised the question whether the cut off values are valid for the Sinhalese version. This question was difficult to answer based on the data published in the validation paper, because the normative data for the Vol. 58, No. 2, June 2013
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Sinhalese population was not reported. Further, factor structure and the internal consistency of the Sinhalese version of the SDQ have not been published, although it has been reported that in a sample drawn from Colombo, these parameters were satisfactory [3] . The purpose of the present paper is to present the psychometric characteristics and the normative data for the Sinhalese version of the self reported version of the SDQ based on a nationally representative sample of schooling adolescents.
Methods
Sri Lanka has a 5 million adolescent population [7] . Of these, at least 86% complete their post primary education. Primary enrolment in education is 100% and 97% complete primary education [8] . This study was based on the assumption that the schooling adolescents are a representative sample of adolescents. Aim of this study was to estimate normative data and assess the psychometric properties of the SDQ.
Adolescent school children in Sinhala medium schools from eight provinces were included as the study population. Northern province was excluded from the sampling frame due to security situations prevailing at the time of study. We also assumed that the effect will be minimal because there were only 16 Sinhala medium schools in the Northern province compared to 6779 in other provinces [9] .
Multi stage cluster sampling procedure was used to select the study participants. A classroom with an average of 30 students was selected as the cluster. It was estimated that a minimum of 42 clusters (n=1260) were required to estimate normative data in this study population, with a .05 precision and 95% confidence limits. For content analysis of the SDQ the proposed sample size was 300 participants. In the first stage of sampling, districts to obtain clusters were selected using the probability proportionate to size sampling technique. In each selected district, schools with students in grade 8, 9 and 10 were selected and listed for the next stage of sampling. From these lists, schools were selected using probability proportionate to size sampling. All principals of selected schools were contacted to obtain permission to carry out this study. From each school, clusters from eligible class rooms were selected using convenient sampling to minimise the disturbances to classroom activities. Approval to carry out this study was obtained from the Department of Education and of the selected schools.
Three trained, MBBS qualified investigators (first three authors of this study) participated in the data collection, where they explained the procedure to participants in the classrooms. The self reported Sinhalese version of SDQ for adolescent 11-17 years old, available in www.sdqinfo.com was used in the study. Even though the expected cluster size was 30, the whole classroom participated in the study by filling the questionnaire, to minimise ethical problems. Since the objective was to analyse the Sinhalese version of the questionnaire, all participants, whose mother tongue was not Sinhalese were removed from the analysis. In small schools with less than 20 children in a classroom, two classes were combined to form a single cluster.
Data handling and statistical analysis was carried out using SPSS software version 17. Normative data for the total sample was calculated according to the instructions given in SDQ website. Mean and standard deviations of total score and five subscales were calculated separately. These descriptive data was further analysed according to age and sex. Internal consistency of the instrument was analysed using Chronbach's alpha coefficient for the total score and for subscales. The component structure of the SDQ was examined using principal component analysis (PCA), with all 25 items of SDQ in the model. In the first stage, optimal number of components were selected using eigenvalue of more than one. In the second step we forcefully restricted the number of factors extracted in the model to five, to be compatible with five subscales in the original questionnaire. To maximise the loading of factors, rotation was allowed up to 25 times. Based on the hypothesis that underlying factors (subscales) are independent, varimax rotation was selected. Absolute coefficient values below 0.3 in the model were suppressed for better interpretation of factors extracted and variables loaded for each factor.
Results
A total of 1346 adolescents participated in the study. We excluded 166 (12.3%) questionnaires due to missing data in one or several items in the SDQ. The study sample consisted of 535 (45.3%) boys and 645 (54.5%) girls. Composition of the age categories was; 12-15 years 841 (72.8%) and 15-16 years 313 (27.2%).
Mean and standard deviations for total scores and the gender is showen in Table 1 . Mean total difficulty score for girls (10.66±5.440) was significantly (p=.014) higher than that for boys (9.93±4.671). Mean scores for emotional (2.97±2.009), conduct (2.11±1.755) and peer (2.24±1.760) subscales were also significantly higher among girls than that of boys (2.7±1.915, 1.78±1.406 and 2.04±1.383 respectively).
There was a main effect of age on hyperactivity (mean difference = 0.241, p=0.044), peer (mean difference = 0.226, p=0.032) and prosocial (mean difference = 0.385, p<0.001) subscales.
In the 15-16 years age group, girls reported a mean score of 3.2 (±1.832) for emotional symptoms compared to 2.62 (±1.822) among boys (p=0.005). Other mean score differences which were significant in the total sample was not significant in this 15-16 year group. However, in the 12-14 years age group, conduct, peer and total difficulty scores were significantly higher among girls (Table 2) . Normative banding and the cutoff values for the Sinhalese version of the SDQ were determined based on the distribution of raw data in this non-clinical sample [10] . Cutoff values between normal and borderline bands in the total difficulty score was set at 80th percentile and between borderline and abnormal bands at 90th percentile (Table 3 ). The objective was to detect the 10% of the population as abnormal scores and another 10% as borderline scores. However, due to the discrete nature of data obtained in the SDQ, the actual percentages categorised into these groups were slightly different from the expected percentages (Table 3) . 
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Other than conduct and hyperactivity subscale, all other normative bands had different cut off points to the UK data [11] . These cut off points were on the higher side than the UK, reflecting the effect of higher mean scores. Separate analyses were conducted for boys and girls (not presented) which confirmed the requirement of higher cut off levels for girls.
PCA with varimax rotation was used to study the factor structure. Item list is rearranged for better understanding of factor loading after rotation. In the total sample, maximum variance explained by the factor 1 was 13.3% and the extracted factor consisted of all conduct scale items except "tempers". Factor 2 was loaded with all items in the original emotional subscale and the loading values were more than .445 for all five items. However, three items from peer subscale and one from hyperactivity subscale were also loaded to this factor. None of the other three extracted factors contained more than 3 items from one subscale (Table 4) .
Internal consistency (Cronbach's alpha) for total difficulties was satisfactory in the total sample as well as among boys and girls separately (Table 5 ). However, in five subscales, homogeneity was low. In the total sample, Chrobach's alpha was lower than six in all subscales. Reliability of peer problems among boys was very poor. Girls reported higher reliability values ranging from 0.569 to 0.624 in all subscales. 
All five subscales showed significant interaction with each other (Table 6 ). Highest interaction was reported in hyperactivity and conduct (r=0.474). Emotional subscale had Spearman's r value more than 0.37 with conduct, hyperactivity and peer sub scales. 
Discussion
Psychometric properties of the self reported Sinhalese version of SDQ evaluated using a national representative non-clinical sample is presented in this paper. The factor analysis and the internal consistency reported from the present study raises several problems related to the Sinhalese version of the SDQ that is available in the SDQ website.
The factor analysis of the Sinhalese version did not support the proposed five factor subscales of SDQ. In the total sample, all four items from emotional problem subscale and "I am usually on my own" from peer problem subscale exclusively loaded to a single factor. In addition, the remaining item from emotional subscale (unhappy) an item from hyperactive-inattention problem subscale and two other items from peer problem subscale (generally liked / picked on bullied) also loaded to this factor, but not exclusively. None of the other factors represented original subscales of SDQ with all five listed items. Four items in conduct problem subscale were loaded to a single factor together with, "has good friends" and "picked on or bullied" from peer problem scale, "shares readily" and "often volunteers" from prosocial problem subscale and "unhappy" from emotional subscale. This factor loading was not consistent with previously published data from other countries.
In 2001 Goodman reported the factor structure of self reported SDQ among 3983 children in which all items loaded primarily and mostly exclusively on predicted five subscales [12] . Most of the cross cultural studies confirm the reliability and validity of the five subscales in SDQ through component analysis. There were few exceptions to the generally accepted factor structure in some cultures. Factor structure of the Arabic version of SDQ showed that emotional, peer relationship and total scores are more heterogeneous or multifactorial. They concluded that further studies need to identify and use indigenously meaningful constructs. In a sample of 9,574 US children, the predicted five factor structure was not confirmed [13] . The authors showed that the US version fitted to a three factor model which consists of externalisation problems (conduct and hyperactive-inattention subscales), internalisation problems (emotional subscale) and positively construal factor. This proposed three factor structure was also observed in Finish version of SDQ [14] . A four factor solution was proposed in the Dutch version [15] . A six factor solution was proposed by another US study with five original subscales and positive construal additional factors. In our sample the factor structure was not compatible with any of these studies.
The internal consistency also raises problems about the reliability of the Sinhalese version of the SDQ. Total scale shows a satisfactory level of reliability (Chronbach's alpha 0.777) whereas all the subscales failed to achieve the level of reliability and the values were less than 0.6.
Goodman explained that in the SDQ, internalisation problems and externalisation problems are "uncontaminated" and it was proven in large community based samples in USA and China [13, 16] . However, there is very little cross scale correlation. In our sample the cross scale correlation between hyperactive-inattention and conduct subscales (0.474) was higher than interaction of those two with emotional subscale. Interactions between internalization and externalization subscales also reached 0.37, which is higher than previous studies. This is expected in our study as the emotional subscale item "unhappy" was loaded with conduct items and the hyperactive-inattention item "easily distracted", loaded to the emotional factor.
These observed, unsatisfactory psychometric properties of the Sinhalese version of SDQ could be due to socio-cultural differences in interpreting the items in SDQ. These questionnaires need proper cultural adaptations, rather than translation and back translation [17] . 
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Adolescent behaviours, values, perceived socially accepted behaviours and judgment of own behaviours, heavily depend upon the culture. Interpretation of same statements could vary widely across cultures due to these effects. The use of the current version of the Sinhalese SDQ should be done with the understanding of the limitations that we observed in the reliability and factor structure. In addition, the version in SDQ website has inaccurate statements that need to be corrected.
For future references we reported the normative data and appropriate cut off points based on the raw values, which illustrated the need for different cut off values for the Sri Lankan population. Nevertheless, we did not discuss these values as there are issues in using this version of SDQ. Instead, we recommend further studies of the Sinhalese version of SDQ and re-wording of items, cultural adaptation of the questionnaire and revalidation to capture the intended construct of the original item.
